The bacteriophage λ λ genetic switch is still yielding surprises. A recent study reveals that a long-range interaction involving proteins bound 2.4 kilobases away from one another on the phage genome mediates negative autoregulation, solving a long-standing puzzle concerning the regulation of lysogeny. 
The rationale behind this reporter-based approach was to dissect the switch into its component pieces so that the function of each element could be analyzed separately. This approach was enormously productive and led to a comprehensive account of the molecular interactions underlying the function of the switch [5] [6] [7] . Nevertheless, one level of regulation was missed because it depends on long-range interactions between λ λcI molecules bound at O R and O L , and the reporter constructs contained only one control region. It is this level that Dodd et al. [8] have now uncovered: their new findings reveal that the occupancy of O R 3, and hence negative autoregulation, depends on interactions between λ λcI molecules bound 2.4 kb away from one another at O R and O L . In fact, the ability of DNA-bound λ λcI molecules to interact over very large distances had previously been demonstrated [9] .
To discuss the new results of Dodd et al. [8] in greater detail, it is necessary to review briefly what was already known about the switch and how it works. Figure 1A [5] . In principle, this negative autoregulation ensures that the concentration of λ λcI keeps below a certain limit: a rise in the intracellular cI concentration would result in binding to O R 3, shutting off further synthesis of cI until its concentration dropped sufficiently once again to vacate O R 3. Though this idea seemed attractive, the early experiments had suggested that negative autoregulation does not play a significant role in limiting the amount of cI in a lysogen. In particular, analysis of the effect of lysogenic concentrations of cI on lacZ transcription from P RM -lacZ fusion constructs bearing either a wild type or mutant O R 3 site revealed only a small increase in lacZ expression when O R 3 was inactivated, implying very little negative autoregulation of cI in a lysogen [5] .
But now the findings of Dodd et al. [8] indicate that negative autoregulation by cI does indeed play an unexpectedly important role in the regulation of lysogeny. First, they introduced the r1 mutation into O R 3, which was known to reduce the binding of λ λcI (and not of Cro, a second phage-encoded repressor discussed below). Surprisingly, they found that λ λ lysogens carrying this mutation in O R 3 were induced much less efficiently than wild type lysogens. This result suggests that negative autoregulation by cI is physiologically important to ensure that prophage induction can be triggered efficiently. A defect in prophage induction would be predicted if the concentration of cI were to increase significantly. In fact, Dodd et al. [8] confirmed that lysogens bearing the r1 mutation in O R 3 contained roughly 2.5 times as much cI as lysogens that were wild-type with respect to O R 3.
How can these findings be reconciled with the earlier findings based on the analysis of P RM -lacZ fusion constructs? Dodd et al. Meanwhile, the determination of the crystal structure of the λ λcI oligomerization domain permitted direct visualization of the physiologically relevant tetramer and provided a model for the interaction of two tetramers to form an octamer [12] . More recent crystallographic studies [13] have revealed the predicted octamer, which is formed by the interaction of two tetramers in a two-fold symmetric arrangement (see Figure 2) .
The proposal that negative autoregulation depends on both a DNA-bound cI octamer and a DNA-bound tetramer leads to a number of testable predictions. An interesting question remains. O R 3 turns out to be a high-affinity binding site for a second phageencoded repressor called Cro [14] . The cro gene is the first lytic gene to be transcribed from P R , and binding of Cro to O R 3 represses transcription of the cI gene from P RM [1] . Accordingly, it was hypothesized that the binding of Cro to O R 3 during prophage induction provides a mechanism to ensure that the resumption of cI synthesis does not interfere with lytic development [15] . This idea provided an explanation for the observation that an O R 3 -prophage was inefficiently induced [15] . In retrospect, however, this induction defect may also be attributable to the loss of negative autoregulation at P RM . As pointed out by Dodd et al. [8] , the role of Cro in prophage induction must now be re-examined by constructing phage with mutations in O R 3 that specifically affect Cro binding.
